One possible explanation of the limited success of depressionfocused interventions in reducing the prevalence of suicide ideation in later life is that other, untargeted factors may drive this association. For example, the rate of suicide in later life is higher in men than in women, as well as in people with pain and multiple medical morbidities, 11 marked feelings of hopelessness, 12 financial concerns and loneliness. 13 There is also evidence that older people with overlapping anxiety and depressive symptoms may be particularly vulnerable to the onset of suicide ideation, 14 and it is possible that the increasing sense of edginess and psychological discomfort associated with anxiety are important contributing factors that demand attention and treatment. However, given the multitude of factors that have been associated with suicide ideation and behaviour in later life, the design of data-driven preventive strategies would benefit from data derived from large community studies that measure simultaneously the relevant demographic, lifestyle, psychosocial and clinical variables in order to minimise confounding and enhance the generalisability of the data. We report data derived from a community study of over 20 000 older Australians, intended to determine the independent contribution of demographic, lifestyle, socioeconomic, psychiatric and medical factors to the presence of suicide ideation.
Method Study design and participants
Our analyses are based on data originating from the Depression and Early Prevention of Suicide in General Practice study. Details regarding the recruitment have been reported elsewhere. 15 Briefly, between May and December 2005 all patients aged 60 years or over of participating primary care practices in New South Wales, Victoria, Queensland, South Australia and Western Australia were sent a questionnaire, a personalised cover letter from their general practitioner, project information, a consent form and a reply-paid envelope addressed to the project office. We asked potential participants to return the questionnaires (blank in the case of
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Aims
To determine the independent association between suicidal ideation in later life and demographic, lifestyle, socioeconomic, psychiatric and medical factors.
Method
A cross-sectional study was conducted of a communityderived sample of 21 290 adults aged 60-101 years enrolled from Australian primary care practices. We considered that participants endorsing any of the four items of the Depressive Symptom Inventory -Suicidality Subscale were experiencing suicidal thoughts. We used standard procedures to collect demographic, lifestyle, psychosocial and clinical data. Anxiety and depressive symptoms were assessed with the Hospital Anxiety and Depression Scale.
Results
The 2-week prevalence of suicidal ideation was 4.8%. Male gender, higher education, current smoking, living alone, poor social support, no religious practice, financial strain, childhood physical abuse, history of suicide in the family, past depression, current anxiety, depression or comorbid anxiety and depression, past suicide attempt, pain, poor selfperceived health and current use of antidepressants were independently associated with suicidal ideation. Poor social support was associated with a population attributable fraction of 38.0%, followed by history of depression (23.6%), concurrent anxiety and depression (19.7%), prevalent anxiety (15.1%), pain (13.7%) and no religious practice (11.4%).
Conclusions
Prevalent and past mood disorders seem to be valid targets for indicated interventions designed to reduce suicidal thoughts and behaviour. However, our data indicate that social disconnectedness and stress account for a larger proportion of cases than mood disorders. Should these associations prove to be causal, then interventions that succeeded in addressing these issues would contribute the most to reducing suicidal ideation and, possibly, suicidal behaviour in later life.
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non-consent) so that we could estimate the true denominator of the target population. We received 22 258 questionnaires with written informed consent. Another 9087 questionnaires were returned not completed, 2934 were returned to the sender because the person named on the envelope was not known at the address and 820 failed to be posted because of mishandling of the envelopes by the company organising the mail-out (the total number of questionnaires tracked was 35 099). A small number of people who consented were found to be ineligible because they were under 60 years old (n = 120) or did not reside in the community (nursing home; n = 54). A further 229 questionnaires had incomplete data on age and 30 were duplicates, leaving a sample of 21 825 persons, of whom 21 290 reported information on suicide ideation. The ethics committees of the University of Western Australia, the University of Melbourne and the Royal Australian College of General Practitioners approved the study protocol and all participants provided informed consent.
Primary outcome
The outcome of interest was suicidal ideation according to the Depressive Symptom Inventory -Suicidality Subscale. 16, 17 This is a four-item self-report questionnaire that assesses 2-weekly suicidal ideation (thoughts about killing oneself), degree to which a plan has been formulated, ability to control suicidal thoughts (from complete to little or no control) and suicidal impulses (intensity of impulse to act on suicidal thoughts). Scores on each item range from 0 to 3, with higher scores reflecting greater severity of suicidal ideation. Older adults who scored 1 or more on any of these four questions were considered to represent prevalent cases of suicidal ideation.
Other study measures
Participants provided information about their gender, place of birth (Australia v. overseas), marital status, highest educational achievement and date of birth, which we used to calculate their age (in years). We also asked them whether, as a rule, they took at least half an hour of moderate or vigorous exercise on five or more days of the week (yes/no), 18 whether they smoked (never, past, current) and how many standard drinks they normally had on each typical day of the week. People who reported consuming seven or more drinks on any one day or who had three or more drinks nearly every day were considered risk drinkers. 19 We used self-reported height and weight to calculate the body mass index (BMI), and classified as overweight or obese participants with a BMI of 25 kg/m 2 or above. We collected information about living arrangements (alone v. with others) and used the Duke Social Support Index to measure perceived social support. 20 Scores on this index of 26.5 or below represented the lowest quartile of scores in our sample and were used as an indicator of poor social support. Respondents scoring in the lowest quintile of the Index of Relative Socio-Economic Disadvantage were considered socially disadvantaged. 21 In addition, participants indicated whether they attended religious services regularly (yes/no) and whether they were experiencing financial strain (distinctly or very much v. slightly or not at all). Study participants recorded whether they had lost a parent or experienced physical or sexual abuse before they were 15 years old (yes/no). They also indicated whether any immediate family member had died by suicide (yes/no).
Older adults in the study recorded whether a doctor had ever told them they had an anxiety disorder or depression (yes/ no) and whether they had ever attempted to kill themselves in their lifetime (never/once or more than once) or during the past year (never/once or more than once). Participants rated their overall health as fair/poor or good to excellent, and indicated whether pain had interfered with their usual activities during the preceding 4 weeks (no/little or moderately to extremely). We assessed prevalent symptoms of anxiety and depression with the Hospital Anxiety and Depression Scale (HADS). 22 Possible scores range from 0 to 21 for each subscale (HADS-A for anxiety and HADS-D for depression), with scores of 11 or above indicating the presence of clinically significant anxiety or depression. 22 We used the scores on these subscales to assign participants to one of four groups: no anxiety or depression (HADS-A and HADS-D 511); anxiety but no depression (HADS-A 511 and HADS-D 511); depression but no anxiety (HADS-D 511 and HADS-A 511); and anxiety and depression (HADS-A 511 and HADS-D 511). Participants recorded whether they had ever been told by a doctor that they had any of the following conditions (yes/no): arthritis, diabetes, hypertension, stroke, heart attack or angina, heart failure, poor circulation in the legs, asthma, emphysema, osteoporosis, cancer (except skin cancer), dementia, thyroid disease and head injury. We grouped them according to the number of reported medical morbidities: 0; 1 or 2; 3 or 4; 5 or more. Finally, we asked participants to record the names of any medicines they had used during the preceding 2 weeks, and from this list we retrieved information about the use of benzodiazepines or antidepressants (any class).
Statistical analysis
Data were managed and analysed with Stata version 12.0 for Mac. We used descriptive statistics to summarise the data and crosstabulation to determine their distribution according to the presence of suicide ideation. We used Pearson's chi-squared statistic to estimate whether differences in the distribution of measured factors between the groups could have arisen by chance. We then investigated the association between measured factors (independent variables) and the suicide ideation grouping (dependent variable) using logistic regression. The reported odds ratio and its 95% confidence interval were derived from a multivariate model that included all measured factors. We subsequently created a parsimonious model of suicidal ideation where only variables associated at a significance level of P50.05 were retained (stepwise backwards regression), and used the effect estimates to calculate the fraction of suicidal ideation that could be attributed to the exposures in the model (command: punaf). In this study the population attributable fraction (PAF) offers an indication of the proportion of people with suicidal ideation who would no longer report suicidal thoughts if the relevant exposure (e.g. pain) could be removed (all other variables in the model held constant). This approach assumes that the exposure is causally related to the outcome. Alpha was set at 5% and all probability tests used were two-tailed.
Results
Of 21 290 participants, 1023 (4.8%) acknowledged the presence of suicide ideation during the preceding 2 weeks. The age range of the sample was 60-101 years, and the mean age of participants with suicide ideation was 70.5 (s.d. = 7.9) years compared with 71.9 (s.d. = 7.6) years for those without such ideation (t = 5.38, P50.001). Table 1 shows the distribution of demographic, lifestyle and socioeconomic characteristics of those with and without suicide ideation, and Table 2 shows participants' clinical characteristics. There was a significant excess of men, migrants, unmarried and highly educated people among the ideation group, who were also more physically inactive, overweight or obese, past or current smokers and risky alcohol users. Compared with those who denied ideation, a greater proportion of people experiencing thoughts of suicide lived alone, had poor social support, did not practise a religion, were experiencing financial stress, had lost a parent or had been recipients of physical or sexual abuse during childhood, and reported a history of suicide in the family. More people in the suicide ideation group than in the non-ideation group had a history of anxiety or depressive disorder, a past suicide attempt, pain or poor self-perceived health and multiple medical morbidities. The proportion of respondents with clinically significant anxiety, depression or comorbid anxiety and depression was larger in the suicide ideation group. Finally, more people reporting suicidal ideation were using benzodiazepines and antidepressants. We used multivariate logistic regression to determine the odds of suicide ideation for all measured factors listed in Tables 1 and 2 (all factors forced simultaneously into the model). The results are illustrated in Fig. 1 . Male gender, possessing a higher degree, being a current smoker, living alone, being in the lowest quintile of social support, practising no religion, experiencing financial stress, reporting a history of suicide in the family or of past depression, presenting clinically significant symptoms of anxiety, depression or of comorbid anxiety and depression, experiencing moderate to severe pain or poor self-perceived health, and using antidepressants were all independently associated with increased risk of prevalent suicide ideation (pseudo R 2 = 25.5% for the multivariate model).
The parsimonious logistic regression model of suicide ideation, which included only exposures associated at P50.05, appears in Table 3 (pseudo R 2 = 25.4%). Variables significantly associated with suicide ideation were male gender, higher education, current smoking, living alone, poor social support, no religious practice, financial strain, childhood physical abuse, history of suicide in the family, past depression, current anxiety, depression or comorbid anxiety and depression, past suicide attempt, pain, poor self-perceived health and current use of antidepressants. We also calculated the PAF for each of the independent variables of the parsimonious model (Table 3) . Poor social support was associated with a PAF of 38.0%, followed by history of depression (23.6%), concurrent anxiety and depression (19.7%), prevalent anxiety (15.1%), pain (13.7%) and no religious practice (11.4%). All other variables in the model were associated with significant PAFs that were lower than 10%. All variables were forced together into a multivariate logistic regression model. The squares indicate the odds ratio and the whiskers the 95% confidence limits of the odds ratio. BMI, body mass index.
Discussion
The results of this large community-based study show that nearly 5% of older Australians acknowledged suicidal thoughts in the preceding 2 weeks, a rate that is within the range of suicide ideation in the preceding month (2.3-15.9%) noted in world literature. 23 Our study was sufficiently large to explore the independent association with suicide ideation of numerous demographic, lifestyle, socioeconomic and clinical variables, including male gender, higher education, smoking, living alone and having limited social support, not practising a religion, experiencing financial stress, family history of suicide, history of depression or of suicide attempt, current anxiety, depression or comorbid anxiety and depression, pain, poor self-perceived health and use of an antidepressant. The risk of suicide ideation was particularly high among people with concurrent anxiety and depression, followed by those with prevalent depression but no anxiety and by those with prevalent anxiety but no depression. Poor social support was associated with the largest PAF, followed by a self-reported history of medically diagnosed depression, prevalent concurrent anxiety and depression, prevalent anxiety with no depression, pain and no religious practice.
Limitations of the study
Before discussing the implications of our findings we should consider how the characteristics of the study could potentially affect the interpretation of the results. We recruited a large sample of community-dwelling older adults that was broadly representative of the Australian community, 24 although the response rate to invitations was not optimal and may have introduced bias as a result of healthy people being more willing to participate. The consequence of such a bias would have been a reduction in the number of people who were unwell, possibly including cases of suicide ideation, anxiety and depression. This might have reduced the strength of the association between suicide ideation and health morbidities, as well as our ability to adjust the statistical models for poor health. Hence, the effect estimates of the association between the exposures and suicide ideation may have decreased because of selection bias or increased because of confounding. Our study was sufficiently large to declare as significant odds ratios as small as 1.3, and as odds ratios smaller than this are unlikely to be of clinical significance, it seems improbable that our results would have been severely affected by loss of power. In addition, the effect of the number of medical morbidities in the analysis was not significant, which suggests that confounding due to poor health should not have influenced the results substantially.
We used a well-validated approach to assess suicide ideation, 16, 17 but acknowledge that thinking about killing oneself is not the same as attempting or completing suicide. Thus, it may be argued that our findings are relevant for suicidal thoughts rather than for behaviour. Indeed, suicide attempt and completion are rare occurrences compared with suicidal ideation in later life, 2, 4 and most people who consider ending their lives never attempt suicide. However, suicidal thoughts are nearly always present before suicide completion, 25, 26 so that reducing the prevalence of suicide ideation is a necessary step of suicide prevention programmes.
The interpretation of our results should also take into account the underlying assumption that the association between the exposures (risk factors) and suicide ideation is causal. Causality cannot be inferred from cross-sectional studies such as ours, nor can we dismiss the possibility of reverse associations entirely. For example, it is conceivable that people who think about suicide feel distressed by such a thought, and this in turn could lead to the onset of clinically significant symptoms of anxiety. In this scenario, anxiety would be a consequence rather than a cause of suicidal thoughts. However, evidence from other sources suggests that anxiety precedes the onset of suicide ideation, 27 thereby undermining the hypothesis of reverse causality. The remission of most suicidal thoughts associated with the successful treatment of depression would similarly argue against the possibility that such ideas would cause depressive symptoms. 28 Finally, other factors associated with prevalent suicide ideation in our study would seem less susceptible to reverse causality (e.g. male gender, higher education, smoking, poor social support, no religious practice, childhood physical abuse, history of suicide in the family, past suicide attempt, past depressive episode), but uncertainty remains for some of the exposures that we measured, such as use of antidepressants and subjective experience of pain.
We had access to information about relevant exposures, but acknowledge that using the HADS to establish the presence of anxiety and depression is not the same as using structured clinical interviews or diagnostic criteria. 22, 29 Hence, we cannot be certain that our findings would be directly transferable to patients with anxiety and mood disorders defined according to DSM criteria. Finally, we used a reliable measure of perceived social support, 20 but did not have access to objective information about social network structure and size, actual support received or disability. 30 Therefore, it seems possible that some of the associations that we observed could be explained, at least in part, by unmeasured factors.
Interpretation
The results of this study indicate that the risk of suicidal ideation is 7 times as high in older adults with concurrent anxiety and depression as in those without anxiety or depression, which suggests that everyone in this age group with such a clinical presentation should be screened for the presence of suicidal thoughts. 1, 31 Similarly, in this sample the odds of suicide ideation were respectively 3.6 and 3.3 times higher among those with prevalent depression but no anxiety and those with prevalent anxiety but no depression. 2, 27, 32 Although perceived poor social support increased the odds of suicide ideation by 3.1 times, it was associated with the largest PAF (38.0%) in our model, followed by self-reported history of depression (PAF 23.6%), prevalent concurrent anxiety and depression (PAF 19.7%), prevalent anxiety but no depression (PAF 15.1%), pain (PAF 13.7%) and no religious practice (PAF 11.4%). Notwithstanding the statistical robustness of the PAFs associated with measured exposures in our study, some caution is required when interpreting these results. A key assumption underlying valid estimates is that the relationship between the exposures and the outcome is causal and independent. 33 We have modelled our data to ensure the reported PAFs were independent, but are unable to establish causality from our cross-sectional study; such a shortcoming can only be overcome by properly conducted randomised trials. Other major contributing factors included male gender, higher education, smoking, living alone, no religious practice, financial strain, childhood physical abuse, family history of suicide, past suicide attempt, poor perceived health and antidepressant use, the importance of which has been previously highlighted by others. 4, 5, 34, 35 However, we are not aware of any study that had sufficient power to examine the independent contributions of the wide range of demographic, lifestyle, socioeconomic and clinical factors that we examined in this study.
Our findings suggest that suicide prevention strategies limited to older adults with mood disorders, although efficacious, 28, 36 may have only limited impact on the overall prevalence of suicidal thoughts in the population. Indicated or selective preventive programmes, targeting people with symptoms or those at risk, might have greater impact on the prevalence of suicidal ideation if relevant social, demographic, lifestyle and medical factors were also addressed. In fact, our data indicate that social factors (poor perceived social support and living alone) may have a particularly prominent role in this age group and, although their management is challenging, preliminary evidence suggests that interventions such as telephone support and befriending might be feasible and helpful. 37 In fact, one might speculate that women respond better than men to suicide prevention programmes because their participation reduces the sense of social isolation associated with living alone, a factor that may be less relevant to men. 35 Nonetheless, increasing opportunities for social interaction may fail to reduce the experience of loneliness and social isolation of people with mental health disorders if maladaptive social cognitions (e.g. heightened sensitivity to perceived social threats) are not managed appropriately. 38 Indeed, a detailed meta-analysis of trials designed to reduce loneliness concluded that interventions that addressed maladaptive social cognitions were the most helpful. 39 If the findings reported for loneliness are equally applicable to perceived social support in later life, future preventive programmes will need to consider whether to increase opportunities for social interaction, target maladaptive social cognitions, or both, in order to decrease the prevalence of suicidal ideation. Our results also support the view that, consistent with models of late-life depression, 40 a life-cycle approach to suicide prevention must be considered, as early and midlife factors may contribute to modulate the presence of late psychosocial risk factors and clinical presentations. Well-designed randomised trials targeting vulnerable populations are now needed to guide policy and practice.
